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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized surface acoustic wave 
device with a low profile and high reliability. 

SOLUTION: The surface acoustic wave device 1 comprises: an interdigital 
electrode section 4 formed on a piezoelectric substrate 3 on the rear side of 
which a protection film 1 1 is formed; a reflector (not shown); a protection member 
6 formed around a surface part (function part) such as the interdigital electrode 
section 4 on which a surface acoustic wave is propagated; a surface acoustic 
wave element 2 formed with the surface part (function part) such as the 
interdigital electrode section 4 on which the surface acoustic wave is propagated 
and a protection film 8 adhered to the piezoelectric substrate 3 in a way of 



covering the protection member 9; a bump 7 formed on the electrode pad 6; a 
sealing reinforcement resin 10 for covering the adhered part of the protection film 
8 to the photoelectric conversion element substrate; and a joining substrate 12 
with which the surface acoustic wave element is joined while the face of the 
surface acoustic wave having the interdigital electrode section 4 is opposed via 
the bump 7 and which has an electrode land 13, a via-hole 14 and an external 
terminal 15. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The surface acoustic element which has a piezo-electric substrate, and the 
functional division and bump who were formed on this piezo-electric substrate, 
and who go away at least one and consist of mold polar zone, 
The protection member formed in the perimeter of said functional division on said 
piezo-electric substrate, 

The protection film pasted up on said piezo-electric substrate as covered said 
functional division and said protection member, 

It has the junction substrate to which said surface acoustic element made the 
field which has said comb mold polar zone counter, and was joined by said bump, 
Surface acoustic wave equipment characterized by said protection film consisting 
of a liquid crystal polymer. 
[Claim 2] 

The surface acoustic element which has a piezo-electric substrate, and the 
functional division and bump who were formed on this piezo-electric substrate, 
and who go away at least one and consist of mold polar zone, 
The protection member formed in the perimeter of said functional division on said 
piezo-electric substrate, 

The protection film pasted up on said piezo-electric substrate as covered said 
functional division and said protection member, 



It has the junction substrate to which said surface acoustic element made the 
field which has said comb mold polar zone counter, and was joined by said bump, 
Surface acoustic wave equipment characterized by for said protection film being 
the multilayer structure the metal layer or whose ceramic layer was pinched in 
the resin layer, and a steam transmission coefficient being below 6.9x10 -1 1 [g- 
m/m2andS]. 
[Claim 3] 

Surface acoustic wave equipment given in either of claims 1 and 2 which is 
characterized by having further resin for closure reinforcement prepared as 
covered a part for jointing and the piezo-electric substrate of a perimeter with 
said piezo-electric substrate of said protection film. 
[Claim 4] 

Said junction substrate is surface acoustic wave equipment to claim 1 thru/or 
either of 3 which is characterized by having the beer hall which connects an 
external terminal, an electrode land, and this external terminal and an electrode 
land. 
[Claim 5] 

They are plurality and the process to produce about the surface acoustic element 
which has the functional division which goes away on [ at least one ] a piezo- 
electric substrate, and consists of mold polar zone, 

The process which forms a protection member in the perimeter of the functional 
division of two or more of said surface acoustic elements, 
The process which pastes up the protection film which consists of a liquid crystal 
polymer as covers two or more of said functional divisions and said protection 
members of a surface acoustic element on said piezo-electric substrate with 
either [ at least ] heat or a pressure, 

The process which forms a bump in said surface acoustic element, 
The process which prepares the set substrate of the junction substrate which has 
the beer hall which connects an external terminal, an electrode land, and this 
external terminal and an electrode land, 



The process which the field which has said comb mold polar zone for said two or 
more surface acoustic elements is made to counter, and is joined to said set 
substrate through a bump, 

The manufacture approach of the surface acoustic wave equipment 
characterized by having the process which cuts down each surface acoustic 
wave equipment from said set substrate. 
[Claim 6] 

They are plurality and the process to produce about the surface acoustic element 
which has the functional division which goes away on [ at least one ] a piezo- 
electric substrate, and consists of mold polar zone, 

The process which forms a protection member in the perimeter of the functional 
division of two or more of said surface acoustic elements, 
The process which pastes up the protection film whose steam transmission 
coefficient it is the multilayer structure the metal layer or whose ceramic layer 
was pinched in the resin layer as covered two or more of said functional divisions 
and said protection members of a surface acoustic element, and is below 6.9x10 
-1 1 [g-m/m2andS] on said piezo-electric substrate with either [ at least ] heat or a 
pressure, 

The process which forms a bump in said surface acoustic element, 
The process which prepares the set substrate of the junction substrate which has 
the beer hall which connects an external terminal, an electrode land, and this 
external terminal and an electrode land, 

The process which the field which has said comb mold polar zone for said two or 
more surface acoustic elements is made to counter, and is joined to said set 
substrate through a bump, 

The manufacture approach of the surface acoustic wave equipment 
characterized by having the process which cuts down each surface acoustic 
wave equipment from said set substrate. 
[Claim 7] 

The manufacture approach of surface acoustic wave equipment given in either of 



claims 5 and 6 which is characterized by having a wrap process for a part for 
jointing and the piezo-electric substrate of a perimeter with said piezo-electric 
substrate of said protection film by the resin for closure reinforcement after the 
process which forms a bump in said surface acoustic element. 
[Claim 8] 

They are plurality and the process to produce about the surface acoustic element 
which has the functional division which goes away on [ at least one ] a piezo- 
electric substrate, and consists of mold polar zone, 

The process which forms a protection member in the perimeter of the functional 

division of two or more of said surface acoustic elements, 

The process which forms a bump in said surface acoustic element, 

The process which pastes up the protection film which consists of a liquid crystal 

polymer as covers two or more of said functional divisions and said protection 

members of a surface acoustic element on said piezo-electric substrate with 

either [ at least ] heat or a pressure, 

The process which prepares the set substrate of the junction substrate which has 
the beer hall which connects an external terminal, an electrode land, and this 
external terminal and an electrode land, 

The process which the field which has said comb mold polar zone for said two or 
more surface acoustic elements is made to counter, and is joined to said set 
substrate through a bump, 

The manufacture approach of the surface acoustic wave equipment 
characterized by having the process which cuts down each surface acoustic 
wave equipment from said set substrate. 
[Claim 9] 

They are plurality and the process to produce about the surface acoustic element 
which has the functional division which goes away on [ at least one ] a piezo- 
electric substrate, and consists of mold polar zone, 

The process which forms a protection member in the perimeter of the functional 
division of two or more of said surface acoustic elements, 



The process which forms a bump in said surface acoustic element, 

The process which pastes up the protection film whose steam transmission 

coefficient it is the multilayer structure the metal layer or whose ceramic layer 

was pinched in the resin layer as covered two or more of said functional divisions 

and said protection members of a surface acoustic element, and is below 6.9x10 

-1 1 [g-m/m2andS] on said piezo-electric substrate with either [ at least ] heat or a 

pressure, 

The process which prepares the set substrate of the junction substrate which has 
the beer hall which connects an external terminal, an electrode land, and this 
external terminal and an electrode land, 

The process which the field which has said comb mold polar zone for said two or 
more surface acoustic elements is made to counter, and is joined to said set 
substrate through a bump, 

The manufacture approach of the surface acoustic wave equipment 
characterized by having the process which cuts down each surface acoustic 
wave equipment from said set substrate. 
[Claim 10] 

The manufacture approach of surface acoustic wave equipment given in either of 
claims 8 and 9 which is characterized by having a wrap process for a part for 
jointing and the piezo-electric substrate of a perimeter with said piezo-electric 
substrate of said protection film by the resin for closure reinforcement after the 
process which pastes up a protection film on said piezo-electric substrate with 
either [ at least ] heat or a pressure as covers two or more of said functional 
divisions and said protection members of a surface acoustic element. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to the surface acoustic wave equipment which 
carried the surface acoustic element in the package with respect to surface 
acoustic wave equipment. 
[0002] 

[Description of the Prior Art] 

In recent years, the small and lightweight surface acoustic wave equipment as a 
filter carried in such mobile communication equipment is used abundantly with 
RF[ the miniaturization of mobile communication equipment, such as a land 
mobile radiotelephone machine or a portable telephone, lightweight-izing, and ]- 
izing. 
[0003] 

In surface acoustic wave equipment, in order to use the surface acoustic wave 
which spreads the front-face top of a piezo-electric substrate, it is necessary to 
protect the surface part (functional division) which this surface acoustic wave 
spreads from moisture, dust, etc. Therefore, the package approach of 
conventional surface acoustic wave equipment had the structure in use which 
mounts a surface acoustic element in the package which consists of an alumina 
etc. by wirebonding or flip chip bonding, and is closed by lid material. 
[0004] 

However, with such structure, unless the package which carries a surface 



acoustic element was miniaturized in the place which miniaturized the surface 
acoustic element by the advancement of the technique of detailed wiring, there 
was a problem that miniaturization and low back-ization of surface acoustic wave 
equipment could not be performed. 
[0005] 

Then, the surface acoustic wave equipment adapting the chip-size package 
using the flip chip bonding used in the field of current and semi-conductor 
components is developed. 
[0006] 

Above conventional surface acoustic wave equipment is concretely explained 
using drawing 6 . The field which has the comb mold polar zone 54 is made to 
counter the junction substrate 62 which has the electrode land 63, a beer hall 64, 
and the external terminal 65 for the surface acoustic element 52 which formed 
the comb mold polar zone 54 and the electrode pad 56 with metals, such as 
aluminum, on the piezo-electric substrate 53, and it joins to it by flip chip bonding. 
At this time, the beer hall 64 and the electrode land 63 which are connected with 
a surface acoustic element 52, the external terminal 65, and it are electrically 
connected through a bump 57. And in order to protect the surface part (functional 
division) which the surface acoustic wave containing the comb mold polar zone 
54 spreads, as a surface acoustic element 52 is covered, the film 66 which 
consists of plastics is pasted up on the junction substrate 62. And in order to 
raise confidentiality, it is surface acoustic wave equipment 51 which was closed 
by closure resin 67 from on the film 66. 
[0007] 

Moreover, deformation films, such as a film to which plastic film, the conductive 
film, or the metal was made to adhere, are pasted up with the structure shown in 
drawing 6 , and the structure closed by closure resin on it is known (patent 
reference 1 reference). Furthermore, in order to raise confidentiality, it replaces 
with closure resin and the structure using the 2nd deformation film is also 
indicated (patent reference 1 reference). 



[0008] 

[Patent reference 1] 

JP,2001-176995,A 

[0009] 

[Problem(s) to be Solved by the Invention] 

However, in the structure currently indicated by the structure and the patent 
reference 1 which were shown in drawing 6 , only with a film, since confidentiality 
is inadequate and it closes by closure resin from on a film, low back-ization of the 
part of the thickness of resin and surface acoustic wave equipment will be difficult. 
[0010] 

Furthermore, as a surface acoustic element is covered, in order to paste up a film 
on a junction substrate, the part which pastes up a film is needed for a junction 
substrate, and the miniaturization of surface acoustic wave equipment is also 
difficult. 
[0011] 

Moreover, without using resin, when the structure using the 2nd deformation film 
of adhesion with the substrate of a deformation film is inadequate, the problem 
that confidentiality is not securable occurs. 
[0012] 

The surface acoustic wave equipment of this invention is made in view of an 
above-mentioned problem, solves these problems, and it is small and the low 
back and it aims at offering reliable surface acoustic wave equipment. 
[0013] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, the surface acoustic wave 
equipment of this invention The surface acoustic element which has a piezo- 
electric substrate, and the functional division and bump who were formed on this 
piezo-electric substrate, and who go away at least one and consist of mold polar 
zone, The protection film pasted up on said piezo-electric substrate as covered 
the protection member formed in the perimeter of said functional division on said 



piezo-electric substrate, and said functional division and said protection member, 
It has the junction substrate to which said surface acoustic element made the 
field which has said comb mold polar zone counter, and was joined by said bump, 
and is characterized by said protection film consisting of a liquid crystal polymer. 
[0014] 

Moreover, another surface acoustic wave equipment of this invention The 
surface acoustic element which has a piezo-electric substrate, and the functional 
division and bump who were formed on this piezo-electric substrate, and who go 
away at least one and consist of mold polar zone, The protection film pasted up 
on said piezo-electric substrate as covered the protection member formed in the 
perimeter of said functional division on said piezo-electric substrate, and said 
functional division and said protection member, It has the junction substrate to 
which said surface acoustic element made the field which has said comb mold 
polar zone counter, and was joined by said bump. It is characterized by for said 
protection film being the multilayer structure the metal layer or whose ceramic 
layer was pinched in the resin layer, and a steam transmission coefficient being 
below 6.9x10 -1 1 [g-m/m2andS]. 
[0015] 

It is desirable to have resin for wrap closure reinforcement for a part for jointing 
and the piezo-electric substrate of a perimeter with said piezo-electric substrate 
of said protection film further. 
[0016] 

Moreover, as for said junction substrate, it is desirable to have the beer hall 
which connects an external terminal, an electrode land, and this external terminal 
and an electrode land. 
[0017] 

Moreover, the manufacture approach of the first surface acoustic wave 
equipment of this invention The surface acoustic element which has the 
functional division which goes away on [ at least one ] a piezo-electric substrate, 
and consists of mold polar zone Plurality and the process to produce, The 



process which forms a protection member in the perimeter of the functional 
division of two or more of said surface acoustic elements, Two or more of said 
functional divisions and said protection members of a surface acoustic element 
are covered. The process which pastes up the protection film which consists of a 
liquid crystal polymer on said piezo-electric substrate with either [ at least ] heat 
or a pressure, The process which forms a bump in said surface acoustic element, 
an external terminal, and an electrode land, The process which prepares the set 
substrate of the junction substrate which has the beer hall which connects an 
electrode land with this external terminal, It is characterized by having the 
process which the field which has said comb mold polar zone for said two or 
more surface acoustic elements is made to counter, and is joined to said set 
substrate through a bump, and the process which cuts down each surface 
acoustic wave equipment from said set substrate. 
[0018] 

Moreover, the manufacture approach of the second surface acoustic wave 
equipment of this invention The surface acoustic element which has the 
functional division which goes away on [ at least one ] a piezo-electric substrate, 
and consists of mold polar zone Plurality and the process to produce, The 
process which forms a protection member in the perimeter of the functional 
division of two or more of said surface acoustic elements, Two or more of said 
functional divisions and said protection members of a surface acoustic element 
are covered. The process which pastes up the protection film whose steam 
transmission coefficient it is the multilayer structure the metal layer or whose 
ceramic layer was pinched in the resin layer, and is below 6.9x10 -11 [g- 
m/m2andS] on said piezo-electric substrate with either [ at least ] heat or a 
pressure, The process which forms a bump in said surface acoustic element, an 
external terminal, and an electrode land, The process which prepares the set 
substrate of the junction substrate which has the beer hall which connects an 
electrode land with this external terminal, It is characterized by having the 
process which the field which has said comb mold polar zone for said two or 



more surface acoustic elements is made to counter, and is joined to said set 
substrate through a bump, and the process which cuts down each surface 
acoustic wave equipment from said set substrate. 
[0019] 

In addition, in the first [ of this invention ], and second manufacture approaches 
of surface acoustic wave equipment, it is desirable to have a wrap process for a 
part for jointing and the piezo-electric substrate of a perimeter with said piezo- 
electric substrate of said protection film by the resin for closure reinforcement 
after the process which forms a bump in said surface acoustic element. 
[0020] 

Moreover, the manufacture approach of the third surface acoustic wave 
equipment of this invention The surface acoustic element which has the 
functional division which goes away on [ at least one ] a piezo-electric substrate, 
and consists of mold polar zone Plurality and the process to produce, The 
process which forms a protection member in the perimeter of the functional 
division of two or more of said surface acoustic elements, The process which 
forms a bump in said surface acoustic element, and the functional division and 
said protection member of two or more of said surface acoustic elements are 
covered. The process which pastes up the protection film which consists of a 
liquid crystal polymer on said piezo-electric substrate with either [ at least ] heat 
or a pressure, The process which prepares the set substrate of the junction 
substrate which has the beer hall which connects an external terminal, an 
electrode land, and this external terminal and an electrode land, It is 
characterized by having the process which the field which has said comb mold 
polar zone for said two or more surface acoustic elements is made to counter, 
and is joined to said set substrate through a bump, and the process which cuts 
down each surface acoustic wave equipment from said set substrate. 
[0021] 

Moreover, the manufacture approach of the fourth surface acoustic wave 
equipment of this invention The surface acoustic element which has the 



functional division which goes away on [ at least one ] a piezo-electric substrate, 
and consists of mold polar zone Plurality and the process to produce, The 
process which forms a protection member in the perimeter of the functional 
division of two or more of said surface acoustic elements, The process which 
forms a bump in said surface acoustic element, and the functional division and 
said protection member of two or more of said surface acoustic elements are 
covered. The process which pastes up the protection film whose steam 
transmission coefficient it is the multilayer structure the metal layer or whose 
ceramic layer was pinched in the resin layer, and is below 6.9x10-11 [g- 
m/m2andS] on said piezo-electric substrate with either [ at least ] heat or a 
pressure, an external terminal, and an electrode land, The process which 
prepares the set substrate of the junction substrate which has the beer hall which 
connects an electrode land with this external terminal, It is characterized by 
having the process which the field which has said comb mold polar zone for said 
two or more surface acoustic elements is made to counter, and is joined to said 
set substrate through a bump, and the process which cuts down each surface 
acoustic wave equipment from said set substrate. 
[0022] 

In addition, in the manufacture approach of the third of this invention, and the 
fourth surface acoustic wave equipment, it is desirable to have a wrap process 
for a part for jointing and the piezo-electric substrate of a perimeter with said 
piezo-electric substrate of said protection film by the resin for closure 
reinforcement after the process which pastes up a protection film on said piezo- 
electric substrate with either [ at least ] heat or a pressure as covers two or more 
of said functional divisions and said protection members of a surface acoustic 
element. 
[0023] 

[Embodiment of the Invention] 

Hereafter, the example of this invention is explained based on drawing. 

The sectional view showing the example of surface acoustic wave equipment [ in 



/ in drawing 1 / this invention ], the top view of a surface acoustic element [ in / in 
drawing 2 / the example of this invention ], each process drawing of the 
manufacture approach of surface acoustic wave equipment [ in / in drawing 3 / 
the example of this invention ], each process drawing of the manufacture 
approach of surface acoustic wave equipment [ in / in drawing 4 / the example of 
this invention ], and drawing 5 are the top views of the surface acoustic element 
mounted in the set substrate (junction substrate) in the example of this invention. 
[0024] 

The surface acoustic wave equipment 1 of this invention consists of a surface 
acoustic element 2 and a junction substrate 12, as shown in drawing 1 . The 
piezo-electric substrate 3 with which, as for the surface acoustic element 2, the 
protective coat 1 1 was formed in the rear face, Please form on this piezo-electric 
substrate 3, and it carries out. The mold polar zone 4, a reflector (not shown), 
and the electrode pad 6, The protection member 9 thicker than electrode layer 
thickness formed in the perimeter of the surface part (functional division) which 
surface acoustic waves, such as the comb mold polar zone 4, spread, The piezo- 
electric substrate 3 a part for jointing and around [ its ] the piezo-electric 
substrate of the protection film 8 pasted up on the piezo-electric substrate 3 as 
covered the above-mentioned functional division and the above-mentioned 
protection member 9, and the protection film 8 consists of resin 10 for wrap 
closure reinforcement. In addition, although stuck with the protection member 9, 
the protection film 8 is formed so that the comb mold polar zone 4, a reflector 
(not shown), the electrode pad 6, etc. may not be contacted. 
[0025] 

To the junction substrate 12 which has the electrode land 13, a beer hall 14, and 
the external terminal 15, a surface acoustic element 2 is in the condition which 
the field which has the comb mold polar zone 4 was made to counter, and is 
joined through the bump 7 formed on the electrode pad 6. 
[0026] 

the protective coat 1 1 which prevents the crack of a piezo-electric substrate 



when piezo-electric substrates, such as LiTa03, are used for the rear face of a 
surface acoustic element 2 is only formed - it is - surface acoustic wave 
equipment 1 - small - and -- low - it has **** structure. In addition, if a piezo- 
electric substrate cannot break easily, it is not necessary to form this protective 
coat 1 1 . 
[0027] 

The protection film 8 used by this invention needs to be high barrier property, in 
order to protect especially the surface part (functional division) that a surface 
acoustic wave spreads from moisture. Then, it evaluated by preparing various 
films. The following evaluations are the evaluations after changing only a film 
using the surface acoustic element whose frequency characteristics are 1 .9GHz. 
In addition, decision of the excellent article at the time of characterization and a 
defective used as the defective the case where 0.3dB or more of insertion losses 
got worse. 
[0028] 

First, the correlation of the steam transmission coefficient of the protection film 8 
and the rate of a property excellent article of surface acoustic wave equipment 
was investigated using the film of the monolayer which consists of polyimide, and 
the film of the multilayer structure which consists of polyimide and aluminum 203. 
It was made for all the thickness of a protection film to be set to 100 micrometers 
at this time. While only the part needs to make a bump high, and it is more 
desirable as this has a bump's low height for the reduction in the back when 
actually using for surface acoustic wave equipment, and a protection film 
becomes thick, a bump 100 micrometers or more is made because it took into 
consideration that they were difficulty and high cost. 
[0029] 

In addition, by forming aluminum 203 on polyimide, and increasing the thickness 
of aluminum 203 gradually, the film of multilayer structure prepared the sample 
to which the steam transmission coefficient of a protection film was changed, and 
performed the reliability trial about each. 



[0030] 

The evaluation sample was performed with the structure which pasted up the 
protection film on the piezo-electric base as covered the surface part (functional 
division) and protection member which a surface acoustic wave spreads after 
forming the protection member in the perimeter of the surface part (functional 
division) which the surface acoustic wave of a surface acoustic element spreads, 
and the number of property excellent articles after the chamber 2000-hour 
neglect in ** estimated it. 
[0031] 

Here, the steam transmission coefficient used for evaluation of a property is a 
multiplier [g-m/m2andS] which is the protection film whose thickness is 1m, and 
means the steam of the weight (g) of which penetrates to unit time amount (S) 
and per [ an unit area (m2) ]. It will be said that a steam transmission coefficient 
shows the amount of steam transparency per unit thickness, and is a value which 
is not related to film thickness, and its effectiveness as barrier to a steam is so 
large that a multiplier is small. 
[0032] 

The result of an evaluation trial **1 Polyimide (100 micrometers): g- 
m/m2and2.3x10-8[S] =1/100 (it means that the number per 100 evaluation 
samples and of excellent article samples is one.) the following - the same . **2 
g-m/m2andpolyimide (99.5 micrometers) +aluminum2O3(0.5 
micrometers):9.7x10-10[S] =9/100, **3 g-m/m2andpolyimide (99 micrometers) 
+aluminum203(1 micrometer):6.9x10-11[S] =91/100, **4 g-m/m2andpolyimide 
(95 micrometers) +aluminum203(5 micrometers):3.5x10-1 1[S] =99/100, **5 g- 
m/m2andpolyimide (90 micrometers) +aluminum2O3(10 micrometers): 1.2x10- 
11[S] =99/100, **6 g-m/m2andpolyimide (80 micrometers) +aluminum2O3(20 
micrometers):8.8x10-12[S] =100/100, **7 g-m/m2andpolyimide (75 micrometers) 
+aluminum203(25 micrometers):5.0x10-12[S] =100/100, **8 It was g- 
m/m2andpolyimide (50 micrometers) + copper foil (25 micrometers) 
+aluminum203(25 micrometers):5.0x10-13[S] =100/100. 



[0033] 

It turns out that a property stops being able to deteriorate easily, so that the 
thickness of aluminum 203 is increased and the steam transmission coefficient 
of a protection film is made small from the above result. Especially, it turns out 
that 90% or more can maintain [ a steam transmission coefficient ] property 
excellent article criteria only with the barrier property of a protection film at the 
time of 6.9x10-11 [g-m/m2andS]. Furthermore, it turns out below by 3.5x10 -11 
[g-m/m2andS] that 99% or more can maintain property excellent article criteria 
only with the barrier property of a protection film. Although the polyimide film was 
used as a resin layer this time, not only this but polyethylenenaphthalate etc. 
should just be a film with thermal resistance. 
[0034] 

Moreover, although the above-mentioned result is the thing of the film of the 
monolayer which consists of polyimide, and the film of the multilayer structure 
which consists of polyimide and aluminum 203, as an ingredient with which a 
steam transmission coefficient becomes below 6.9x10 -11 [g-m/m2andS], there 
is a liquid crystal polymer with the film of a monolayer. 3.0x10-1 1 [g-m/m2andS] 
and the rate of a property excellent article are 100/100, and if the protection film 
which consists of a liquid crystal polymer is used, the steam transmission 
coefficient of a liquid crystal polymer can acquire high dependability, even if it is a 
monolayer. 
[0035] 

In the film of multilayer structure, while making a steam transmission coefficient 
small, in order to give a shielding effect to a film, metal layers, such as copper foil, 
may be formed between resin layers. However, a resin layer and a metal layer 
may short-circuit, if the film which has a metal layer in the top where the 
adhesion force is weak contacts a bump etc. fundamentally. Since the process 
which forms multilayer structure in addition to these troubles is complicated, it is 
desirable to use the liquid crystal polymer which can obtain high barrier property 
by one layer as a protection film 8. 



[0036] 

The manufacture approach of the surface acoustic wave equipment 1 concerning 

this invention is as follows. 

[0037] 

first, on the piezo-electric substrate 3, after applying a resist, if it exposes using a 
mask, the resist pattern for lift off (not shown) which has a desired opening 
pattern will be formed using the photolithography technique acquired and said. 
[0038] 

Next, by making resist exfoliation liquid immerse and rock and exfoliating a resist 
pattern in it (lift off), after forming aluminum which is an electrode material metal 
with vacuum deposition etc., as shown in drawing 3 (a), the comb mold polar 
zone 4, a reflector 5, the electrode pad 6, leading-about wiring, etc. are formed 
on the piezo-electric substrate 3, and the surface acoustic element 2 as shown in 
drawing 2 is produced. 
[0039] 

As a piezo-electric substrate, LiTa03, LiNb03, Xtal, and U2B407 grade are 
used according to a target property. Moreover, as an electrode material, it is 
possible to use metallic materials, such as Au, Cu, nickel, Ta, and W, in addition 
to aluminum. 
[0040] 

if a photopolymer is applied to the field which went away piezo-electric substrate 
3 and formed the mold polar zone 4 etc. continuously and it exposes to it using a 
mask, as shown in drawing 3 (b) using the photolithography technique acquired 
and said, it will form in it annularly so that the surface part (functional division) 
into which surface acoustic waves, such as the comb mold polar zone 4, spread 
the protection member 9 which consists of a resin pattern thicker than the comb 
mold polar zone 4 may be surrounded. At this time, the protection film 8 
described later just prevents contacting the comb mold polar zone 4 and a 
reflector 5 as thickness of the protection member 9. For example, when the 
thickness of the comb mold polar zone 4 and a reflector 5 is about 0.2 



micrometers, there should just be about 5 micrometers of thickness of the 
protection member 9. The protective coat 1 1 which consists of an epoxy resin or 
resin called polyimide is formed in the field in which it goes away piezo-electric 
substrate 3 with it, and the mold polar zone 4 etc. is formed. When LiTa03 
substrate which is easy to break is used as a piezo-electric substrate 3, the crack 
of a substrate can be prevented by forming a protective coat 1 1 . 
[0041] 

The protection film 8 which uses for a wrap sake the surface part (functional 
division) which surface acoustic waves, such as the comb mold polar zone 4, 
spread, and the protection member 9 is prepared. As a protection film 8, what 
consists of a liquid crystal polymer with a thickness of 44 micrometers is used. 
Since a steam transmission coefficient has 3.0x10-11 [g-m/m2andS] and high 
barrier property so that the result of the above-mentioned evaluation may show, 
the liquid crystal polymer is suitable to protect the functional division of a surface 
acoustic element 2 from moisture or dust. 
[0042] 

In addition, although the film which consists of a liquid crystal polymer as a 
protection film 8 was used in this example, this invention may use the film which 
has multilayer structure, such as having a metal layer and a ceramic layer, not 
only between this but between resin layers. If a steam transmission coefficient is 
below 6.9x10 -1 1 [g-m/m2andS], the surface part (functional division) which a 
surface acoustic wave spreads only with the protection film 8 can be protected 
from moisture or dust. 
[0043] 

The film of multilayer structure prepares Si substrate with which the front face 
was ground, carries out temporary adhesion of the polyimide film with a thickness 
of 25 micrometers on Si substrate, sticks copper foil with a thickness of 10 
micrometers formed by rolling on it, further, on it, it sticks a polyimide film with a 
thickness of 25 micrometers, heats it, putting a pressure with a press machine, 
and sticks a polyimide film and copper foil by pressure. What is necessary is to 



apply an adhesives layer and just to form on it, furthermore. 
[0044] 

As the functional division of a surface acoustic element 2, a protection member, 
and 9 are covered and it is shown in drawing 3 (c) with the prepared protection 
film 8, thermocompression bonding of the protection film 8 is carried out to the 
piezo-electric substrate 3. At this time, adhesion temperature is 300 degrees C, 
and while becoming easy to process the protection film 8, the oxidation and 
diffusion of an electrode by heat serve as temperature which does not pose a 
problem. It becomes possible to protect the functional division of a surface 
acoustic element 2 from moisture, dust, etc. with the protection film 8, securing 
the oscillating space of a surface acoustic wave by carrying out like this. 
[0045] 

And as shown in drawing 4 (a), the bump 7 who consists of Au is formed on the 
electrode pad 6. A bump's 7 height is set to 20-30 micrometers. Although the 
bump who consists of Au as a bump 7 was used in this example, the bump who 
consists not only of this but of solder may be used. However, when using the 
bump who consists of solder of an Au-Sn system or a Sn-Ag system, it is 
desirable to form nickel layer on the electrode pad 6 as an adhesion layer of the 
bump who consists of solder. 
[0046] 

Moreover, in this example, after pasting up the protection film 8 on the piezo- 
electric substrate 3 of a surface acoustic element 2, the bump 7 was formed, but 
this invention may paste up the protection film 8 on the piezo-electric substrate 3 
of a surface acoustic element 2, after forming not only this but the bump 7. 
[0047] 

As shown in drawing 4 (b), in a surface acoustic element 2, the resin 10 for 
closure reinforcement is applied and stiffened so that a part for jointing with the 
piezo-electric substrate 3 of the protection film 8 may be covered. The resin 10 
for closure reinforcement is the thickness to which the height of the front face of 
the resin 10 for closure reinforcement becomes lower than the protection film 8 



on a bump 7 and the protection member 9, and is specifically 10-15 micrometers. 
Bond strength with the piezo-electric substrate 3 of the protection film 8 can be 
reinforced with making it like like this, and the airtightness of the closure of the 
surface part (functional division) which the surface acoustic wave by the 
protection film 8 spreads can be raised by it. 
[0048] 

And the set substrate 20 used as the junction substrate 12 is prepared for behind. 
The through hole 14 which connects electrically the electrode land 13, the 
external terminal 15, and the electrode land 13 and the external terminal 15 
corresponding to the electrode pad 6 of a surface acoustic element 2 to the set 
substrate 20 (junction substrate 12) is formed. As for the front face of the 
electrode land 13, it is desirable that Au plating is carried out. Since a bump 7 
also consists of Au, bonding strength can be raised in case a surface acoustic 
element 2 and the junction substrate 12 are joined. 
[0049] 

As shown in drawing 4 , two or more surface acoustic elements 2 are joined to 
the prepared set substrate 20 by flip chip bonding. Also electrically and 
mechanically, the electrode land 13 of the electrode pad 6 of a surface acoustic 
element 2 and the set substrate 20 is connected through a bump 7. 
[0050] 

Finally, as dicing shows to drawing 4 (c) from the set substrate 20, surface 

acoustic wave equipment 1 is obtained. 

[0051] 

[Effect of the Invention] 

Please form the surface acoustic wave equipment of this invention on a piezo- 
electric substrate, and it carries out. As mentioned above, the mold polar zone, 
an electrode pad, and a reflector, The protection member formed in the perimeter 
of the surface part (functional division) which surface acoustic waves, such as 
comb mold polar zone, spread, The surface acoustic element in which the 
protection film of high barrier property pasted up on the piezo-electric substrate 



as covered the surface part (functional division) and protection member which 
surface acoustic waves, such as comb mold polar zone, spread was formed, A 
part for jointing of the piezo-electric substrate of a protection film with the bump 
formed on the electrode pad The resin for wrap closure reinforcement, Because 
a surface acoustic element consists of a junction substrate which has the 
electrode land which the field which has the comb mold polar zone is made to 
counter, and is joined, a beer hall, and an external terminal and makes it such 
structure through a bump The surface part (functional division) in a piezo-electric 
substrate which surface acoustic waves, such as comb mold polar zone, spread 
securing the oscillating space of a surface acoustic wave Since the hermetic seal 
of the protection film or steam transmission coefficient which consists of a liquid 
crystal polymer is carried out and it does not have to carry out the resin seal of 
the surface acoustic element with the protection film of the multilayer structure 
below 6.9x10 -11 [g-m/m2andS], a miniaturization and low back-ization are 
attained. 
[0052] 

Moreover, since a part for jointing and the piezo-electric substrate of a perimeter 
with the piezo-electric substrate of a protection film are covered by the resin for 
closure reinforcement, bond strength with the piezo-electric substrate of a 
protection film can be reinforced, and the airtightness of the closure of the 
surface part (functional division) which the surface acoustic wave by the 
protection film spreads can be raised. 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the example of the surface acoustic 
wave equipment in this invention. 

[Drawing 2] It is the top view of the surface acoustic element in the example of 
this invention. 

[Drawing 3] It is each process drawing of the manufacture approach of the 
surface acoustic wave equipment in the example of this invention. 
[Drawing 4] It is each process drawing of the manufacture approach of the 



surface acoustic wave equipment in the example of this invention. 

[Drawing 5] It is the top view of the surface acoustic element mounted in the set 

substrate (junction substrate) in the example of this invention. 

[Drawing 6] It is the sectional view of conventional surface acoustic wave 

equipment. 

[Description of Notations] 

1 51 Surface acoustic wave equipment 

2 52 Surface acoustic element 

3 53 Piezo-electric substrate 

4 54 Comb mold polar zone 

5 Reflector 

6 56 Electrode pad 

7 57 Bump 

8 Protection Film 

9 Protection Member 

10 Resin for Closure Reinforcement 

1 1 Protective Coat 

12 62 Junction substrate 

13 63 Electrode land 

14 64 Beer hall 

15 65 External terminal 
20 Set Substrate 

66 Film 

67 Closure Resin 

[Translation done.] 
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